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METHOD AND APPARATUS FOR 
INSTALLING APPUCATIONS IN A 
DISTRIBUTED DATA PROCESSING SYSTEM 

CROSS REFERENCE TO RELATED s 
APPLICATIONS 

The present invention is related to application entilled 
Method And Apparatus For System Maintenance On An 
Image In A Distributed Data Processing System, Ser. No. 
09/282,613, filed even date hereof, assigned to the same 10 
assignee, and incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Technical Field 3 5 
The present invention relates generally to an improved 

distributed data processing system and in particular lo an 
improved method and apparatus for maintaining a distrib- 
uted data processing system. Still more particularly, the 
present invention provides a method and apparatus for 20 
installing application on computers in a distributed data 
processing system. 

2. Description of Related Art 

In the early 1980s, as the first PC's were sold, people in 
the Information Systems (IS) industry thought that PC's 25 
might replace mainframe computers and cut operating costs 
drastically. Over the years, as personal computers gained 
more functionality and better user interfaces, end-users 
improved their productivity and ability to generate data. 
While enterprise data and legacy applications were still 30 
placed on the more reliable mainframe platforms, there was 
more and more need for distributed access to application and 
data resources. 

The IS industry succeeded in connecting the two worlds 35 
of PC's and mainframes by implementing a client/server 
model with distributed databases. With the evolution of 
multi-platform applications over a variety of networking 
infrastructures, it appeared that PC's might replace main- 
frame computers. However, as people in the IS industry ^ 
realized the immense overall costs of this approach, the 
client/server model evolved in many directions. 

The choice of a wider variety of computer platforms 
improves the enterprise's ability to make appropriate invest- 
ments in the evolving computing marketplace. The follow- 45 
ing is a description of various computer platforms and some 
of their characteristics. 

Non- Programmable Terminals (NPT's) are often found in 
large enterprises connected to host-based applications sys- 
tems. With the NPT, the user interface is managed and 50 
controlled by the central processing system. Historically, 
these terminals were the first to bring end-user access to 
information in the enterprise's central databases. 

Network Computers (NC's), based on RISC processors, 
offer greater versatility than NPT's because they have a 55 
built-in capability to run emulation software and to provide 
access to Java™ and Windows™-based applications, such 
as browsers. NC's are typically implemented with only a 
general purpose processor, a system memory, and a com- 
munications port. Although other types of peripheral devices 60 
may be included, local drives, such as hard disk and floppy 
drives, are characteristically absent from such data process- 
ing systems. While the primary reason for not providing a 
local drive within such data processing systems is cost- 
saving, other reasons may include low-power requirement 65 
and compactness. Therefore, NC's typically rely upon net- 
work access to provide dynamic, non-volatile data storage 
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capability. Managed PC's provide an Intel-based (or 
compatible) hardware platform that offers one the ability to 
run network computing operating systems. NC's and man- 
aged PC's arc very similar. The major difference is that NC's 
generally have sealed cases and are not up-gradeable, while 
managed PC's have locked covers and can be upgraded. 

Traditional PC's, such as desktop and laptop PC's, are 
designed to offer highly sophisticated end-user environ- 
ments. People who travel a lot, or who work at various 
locations, may use laptop PC's that require local, nonvolatile 
storage devices and a fully functional set of applications 
wherever they are, whether or not there is network connec- 
tion available. The installation of workgroup computing 
software and complete application suites requires a powerful 
machine with significant local networking capabilities. 

Each of the various network computing platforms has 
advantages and disadvantages. NPT's have the advantage of 
presenting a standard platform to each user. However, as 
users become more technically sophisticated through every- 
day use of various computing devices, users demand more 
options in their access to data and to computing resources, 
which may not be available through the use of NPT's. 
Managed PC's may have the ability to be tailored for 
sophisticated users, but as their name implies, managed PC's 
are purposely restricted in the number and variety of the 
software applications and hardware configurations which 
are presented to the user. 

Traditional PC's on a network have the advantage of 
providing extensive flexibility. In order to accommodate 
their need for computing resources, users may add periph- 
erals and software applications directly to a PC, while a 
network administrator may provide other resources on the 
network for many users in a common fashion. The disad- 
vantages include the immense burden placed on a network 
or system administrator in ensuring that the various PC's 
retain some semblance of a standard configuration. Certain 
operating systems, such as Microsoft Windows NT, provide 
various levels of system administration capabilities for 
accomplishing such tasks. However, enormous costs and 
amounts of lime may be spent in accommodating user 
preferences while ensuring corporate directives for the use 
of standard configurations. 

One of the main advantages of network computing is the 
any-to-any type of connectivity between applications with- 
out having to worry about the hardware or software plat- 
forms in use. Network computing can be described as the 
use of different open technologies providing connectivity, 
ease-of-use, application functionality, information access, 
scalability, and systems management across widely dis- 
persed types of networks. By making use of open standard 
technologies, network computing provides many advantages 
of the client/server paradigm while avoiding its numerous 
disadvantages. This goal could be achieved by the imple- 
mentation of standards on all the platforms involved, such as 
TCP/IP, for the networking protocol, and 100% pure Java™ 
applications, in the hope that it will lead to truly portable 
applications, and solutions where in the network computing 
environment, all devices are able to easily communicate 
with one another. 

With managed PCs in a network computing environment, 
the client's disk image is a remote image from a server. 
Installing applications at these PCs are a difficult and time 
consuming task. The difficulty lies partly in the fact that the 
user of the PC is typically not well versed in the data 
processing system and application dependencies. Further, 
most users are not well prepared to administer and support 
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installation problems. The7inslalkliDn;£ndj^^ 
cations^iisi^yxrji^ . 
A^a-re^lt -an-lS^ ;ot her'n etw qrfc 'nianager: is -usually; in j 
chMgcTdT'instainn^ac^^ twork 1 
iC^mputmg-environmentr:! nstallation^pfnbese _ applications^ 
rajuircjthc:installcr:tpjjravc 1-from -PG-to -Pt^toTinst ajl]£nd) 
ireure~th1U^the~a^UcaU6^ 

particular PCxThis^type-ofrinstallation^is^timc. consuming ,< 
especial ly-wben in'mariY cases PCs requiring new applica- 
tions-ma y ; berlo'catcd on di ffcrea t - floo rs ~di ffcrcnt buildings ; 
orjeven-inTai&jren^citie^ 

Tbus^=it~would; be-advantageous- to" Kave"^an ~ improved 
r ^^gd~and 'appar^usj^pcmsialUn^applicatiom:ini ainfl - 
woSCcbmpTtf ing ' environment s- 

SUMMARY OF THE INVENTION 

The-present.invention-provides-a-method.and-appaiatus 
f or-installin g- anJappUcation- o n:a:clicnt_TOmputcrv\n-i^ge 
cis;:cieate^^f-a^Ieaed:cUent:com puto^ ^ 
sclcct^xlicnt computer is placed on . another - conrputer.-Thc 
ap plicat ion is installed on the -anothercomputisr7^herein:an 
updateTim age -is createdr-Tiie.up dated :imag c-is sent-back-to 
^the;client^compute tP 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the invention 
are set forth in the appended claims. The invention itself, 
however, as well as a preferred mode of use, further objec- 
tives and advantages thereof, will best be understood by 
reference to the following detailed description of an illus- 
trative embodiment when read in conjunction with the 
accompanying drawings, wherein: 

FIG. 1 depicts a pictorial representation of a distributed 
data processing system in which the present invention may 
be implemented; 

FIG. 2 is a block diagram depicting a data processing 
system, which may be implemented as a server, in accor- 
dance with a preferred embodiment of the present invention; 

FIG. 3 is a block diagram illustrating a data processing 
system in which the present invention may be implemented; 

FIGS. 4A— 4C are diagrams illustrating the installation of 
an application on a client computer depicted in accordance 
with a preferred embodiment of the present invention; 

FIG. 5 is a diagram of an image depicted in accordance 
with a preferred embodiment of the present invention; 

FIG. 6 is a flowchart of a process for installing an 
application depicted in accordance with a preferred embodi- 
ment of the present invention; 

FIG. 7 is a flowchart of a process for creating a snapshot 
of an image depicted in accordance with a preferred embodi- 
ment of the present invention; 

FIG. 8 is a flowchart of a process for sending a snapshot 
image to a client depicted in accordance with a preferred 
embodiment of the present invention; and 

FIG. 9 is a flowchart of a process used by a client to 
receive a snapshot image depicted in accordance with a 
preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

With reference now to the figures, FIG. 1 depicts a 
pictorial representation of a distributed data processing 
system in which the present invention may be implemented. 
Distributed data processing system 100 is a network of 
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computers in which the present invention may be imple- 
mented. Distributed data processing system 100 contains a 
network 102, which is the medium used to provide commu- 
nications links between various devices and computers 

s connected together within distributed data processing sys- 
tem 100. Network 102 may include permanent connections, 
such as wire or fiber optic cables, or temporary connections 
made through telephone connections. 
\ In- the d ep icte dlexamp le ~ a ~ sc rv c r-104-is -connected -Jo 

10 nejworkJXJMojigmtfi^^ 

dj08 ~110 ~ an d 112 - also! are . co nnected rtb7^network:i 02 } 
T^esercUentsrlP8,Tll0,_afldIll 

perso nal computers or nc iwork compmersr- For purpose s~ o f 
this^application — a-network^compu terHs^any ^computer, 

15 cou pled~ to:a.iietwork,-wriich^ 

ar^Ucation from-anothe r- computer coupled - to th e^etwotfc 
In the depicted example, server 104 provides data, such as 
boot files, operating system images, and applications to 
clients 108-112. Clients 108, 110, and 112 are clients to 

20 server 104. Distributed data processing system 100 may 
include additional servers, clients, and other devices not 
shown. In the depicted example, distributed data processing 
system 100 is the Internet with network 102 representing a 
worldwide collection of networks and gateways that use the 

25 TCP/IP suite of protocols to communicate with one another. 
At the heart of the Internet is a backbone of high-speed data 
communication lines between major nodes or host 
computers, consisting of thousands of commercial, 
government, educational and other computer systems that 

30 route data and messages. Of course, distributed data pro- 
cessing system 100 also may be implemented as a number 
of different types of networks, such as for example, an 
intranet, a local area network (LAN), or a wide area network 
(WAN). FIG. 1 is intended as an example, and not as an 

35 architectural limitation for the present invention. 

Referring to FIG. 2, a block diagram depicts a data 
processing system, which may be implemented as a server, 
such as server 104 in FIG. 1, in accordance with a preferred 
embodiment of the present invention. Data processing sys- 

40 tem 200 may be a symmetric multiprocessor (SMP) system 
including a plurality of processors 202 and 204 connected to 
system bus 206. Alternatively, a single processor system 
may be employed. Also connected to system bus 206 is 
memory controller/cache 208, which provides an interface 

45 to local memory 20?. I/O bus bridge 210 is connected to 
system bus 206 and provides an interface to I/O bus 212. 
Memory controller/cache 208 and I/O bus bridge 210 may 
be integrated as depicted, 

5Q Peripheral component interconnect (PCI) bus bridge 214 
connected to I/O bus 212 provides an interface to PCI local 
bus 216. A number of modems may be connected to PCI bus 
216. Typical PCI bus implementations will support four PCI 
expansion slots or add-in connectors. Communications links 

S5 to network computers 108-112 in FIG. 1 may be provided 
through modem 218 and network adapter 220 connected to 
PCI local bus 216 through add-in boards. 

Additional PCI bus bridges 222 and 224 provide inter- 
faces for additional PCI buses 226 and 228, from which 

60 additional modems or network adapters may be supported. 
In this manner, server 200 allows connections to multiple 
network computers. A memory-mapped graphics adapter 
230 and hard disk 232 may also be connected to I/O bus 212 
as depicted, either directly or indirectly. 

65 Those of ordinary skill in the art will appreciate that the 
hardware depicted in FIG. 2 may vary. For example, other 
peripheral devices, such as optical disk drives and the like, 
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also may be used in addition to or in place of ihe hardware processing system 300 may be a stand-alone system con- 
depicted. The depicted example is not meant to imply figured to be bootable without relying on some type of 
architectural limitations with respect to the present inven- network communication interface, whether or not data pro- 
lion, ccssing system 300 comprises some type of network com- 

Thc data processing system depicted in FIG. 2 may be, for 5 munication interface. As a further example, data processing 

example, an IBM RISC/System 6000 system, a product of system 300 may be a Personal Digital Assistant (PDA) 

International Business Machines Corporation in Armonk, device is configured with ROM and/or dash ROM in 

N.Y., running the Advanced Interactive Executive (AIX) order to provide non-volatile memory for storing operating 

operating system. s y slem mes ""V" user-generated data. 

With reference now to FIG. 3, a block diagram illustrates 30 The depicted example in FIG. 3 and above-described 

a data processing system in which the present invention may examples are not meant to imp ly archi te ctural limitations^ 

be implemented. Data processing system 300 is an example T1^^sfint:mvendon"p"roviaes-a-methodrapparahisrand 

of a client computer. Data processing system 300 employs a instructions for- installing an-appl ication-on- a-compute r.-Triis 

peripheral component interconnect (PCI) local bus architec- -mstallation may-be^performed^thoTit requiring^meiistaTIer 

ture. Although the depicted example employs a PCI bus, 15 to'-travel -fromione:com puter:to :anotherr A cop y:of- thexlient 

other bus architectures such as Micro Channel and ISA may system*s:op€rating : elr^onm 

be used. Processor 302 and main memory 304 arc connected referre d to as. a:snapsh"ot'imag6-and ris~typically:a:copy-"ofithe 

to PCI local bus 306 through PCI bridge 308. PCI bridge 308 persislent~stwage7ai:the-computer^ 

also may include an integrated memory controller and cache theninstallcd:usig g .the snapshot^ mag c^rhis:may:bc:accom - 

memory for processor 302. Additional connections to PCI 20 pKshed=at-a-computer-near-or-convenient=to=the-instaUer- 

local bus 306 may be made through direct component witHoutle^mfiiHr^ 

interconnection or through add-in boards. In the depicted install:applica tion may be tested ;t o;en sure:that -it will execnte=- 

cxample, local area network (LAN) adapter 310, SCSI host .corrcctly-and-not-causc-crror-in^the~execution-of-6ther 

bus adapter 312, and expansion bus interface 314 are con- pro gjamsr^ enimejnst ajlation-is comple te^the" image-may 

nected to PCI local bus 306 by direct component connection. 25 c b"e^tumedno~thT"co1nputerov^^ 

In contrast, audio adapter 316, graphics adapter 318, and WithTrefe7ehcc:now-to:FI GS~ 4j£4C "diagrams . illuslrat- 

audio/video adapter 319 are connected to PCI local bus 306 jpg -the -in sta llation o fjan application on -a client^computer:is 

by add-in boards inserted into expansion slots. Expansion depicted-in* accord . an ceiwitji7aT r^feTTed.e mb^imenrof:thfi. 

bus interface 314 provides a connection for a keyboard and present:inyeutio^7^rrnG^ 

mouse adapter 320, modem 322, and additional memory cation* withTcliept:4Q2 yiaTcorimiu^catio ns'Un k'404r Client 

324. SCSI host bus adapter 312 provides a connection for 402 -includes' irHagc*r4063vbic h is-aco m plctc-collcctionof i 

hard disk drive 326, tape drive 328, and CD-ROM drive 330. U3e-u^r-^ ^ratm g ~env iro nment ~includi nR-for - exam ple , 

Typical PCI local bus implementations will support three or s ystem mc moiy "disk imagcs,~ re gis ter images,- connection : to ; 

four PCI expansion slots or add-in connectors. ^ remote -de v ie esnand ~ network and' p ro assso r;S la tes.--A~snap - 

An operating system runs on processor 302 and is used to stot^3x^^ofjmal^406-is-m 

coordinate and provide control of various components a~sriapshotJr^ge^which;is^tored-on serveT400?:Server;400 

within data processing system 300 in FIG. 3. The operating -r^y^storejrnumber:of;snapshot:imagcsjW8r^l 

system may be a commercially available operating system for;installajiojijH^ewj^^ 

such as OS/2, which is available from International Business 4Q A snapshot image of client 402 is a copy of the user's 

Machines Corporation. "OS/2" is a trademark of Interna- operating environment on client 402 as represented by 

tional Business Machines Corporation. An object oriented image 406. This snapshot image may be of the entire 

programming system such as Java may run in conjunction operating environment or may be only that of the persistent 

with the operating system and provides calls to the operating storage depending on the implementation. This snapshot 

system from Java programs or applications executing on 45 image is made when an application is to be installed on a 

data processing system 300. "Java" is a trademark of Sun client, such as client 402. The snapshot image may be 

Microsystems, Inc. Instructions for the operating system, the created by the client sending incremental portions of the 

object-oriented operating system, and applications or pro- operating environment to the server until a com plete image 

grams are located on storage devices, such as hard disk drive is stored on the server.t£n:thc^dcpicted. example,- snapshot 

326, and may be loaded into main memory 304 for execution 5Q image-4l0risTaTcopy 0f;image~406.on-cUeH^402r5 

by processor 302. E ach -user-has an -account: on server. 400 stored rin'jiserJfllej 

Those of ordinary skill in the art will appreciate that the 4Jj I jp:the:depictgd [ example rthis-Me-includes a:u^r;ID; a 

hardware in FIG. 3 may vary depending on the implemen- machine-type-for-the-user cUent, an d-an-identifica tipn".of:lrie 

tation. Other internal hardware or peripheral devices, such as Joj^ajioiTa^^ 

flash ROM (or equivalent nonvolatile memory) or optical 55 ^u^r-filejis^sea^to^rracksnarjshot ^ages^for cl ien ts that-are 

disk drives and the like, may be used in addition to or in receivi ng~newcapplicatio nsTSWfieh - a_snapshot— image -is 

place of the hardware depicted in FIG. 3. Also, the processes & pdatcd - the_-mfo nrlatibnl iniusef Ifile - 41~4 - will- bc-uscd - to 

of the present invention may be applied to a multiprocessor reUir^me;snar^otCimage:to~lhe:appropria 

data processing system. r^tr!e^epicleli : eMmple^cffle^ 

For example, data processing system 300, if optionally 60 server 400 :is:copied:onio:client: 416;to-form:snapshot:image 

configured as a network computer, may not include SCSI 418. -Tliis-sna pshot:imaffl:is-re 

host bus adapter 312, hard disk drive 326, tape drive 328, ar^licationszfor-a^clicm^When-the-applicationrhasrbccn 

and CD-ROM 330, as noted by dotted line 332 in FIG. 3 installed^an:updated r sna^hot : image 420 isl >resen t : ih^em 

denoting optional inclusion. In that case, the computer, lo be 416£as^hown:m"nGr4B^lrFme-depicted exampIcrsec5on 

properly called a client computer, must include some type of 65 422 - in^image-420=containszmernew-application?*Then, 

network communication interface, such as LAN adapter ^snapjihj^nwge:420:isTetujned^ 

310, modem 322, or the like. As another example, data ^IGC4e j . *fa-tMs^xamr4erzsnarJshot-imafl e-420-re places 
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sriap~shorimagejnO,~wfricfr^ ^lf-mecu ent is act ivE" therupdatc rl sna pshottinuge js:thcn 

^^;cli^C402.Jnre-«pdatcd:imagcas:rcflecte3bysnap^ot ,queu«Jifio£^inmitto:the:5e^ 

image: 420-is -then returned: to: clicn^j*02:usmg:ihc"-infon3fa- (cm mating :therca5erpwiffi-reference again to step 60S, ifbf 

^on:in:uscr'4T4Ho remm:Uiisnip<bted:snapshot:imagt This ihc^cl icnt is g pt^activc^then- Uaapdatcdrimagc^commiUod 

snapshot image is then used on client 402 in place of the 5 to'Oie^serverfDr^deh^^ step 

original image, image 406. The user at client 402 now may caUSeS delivery of the image to be scheduled for when the 

have use of a new application that was installed without client becomes active. 

requiring an installer or technician to physically travel to .... , . , „,„ „ . , _ 

client 402 to perform the install fa^this -example,- the With reference now to FIG. 7, a flowchart of a process for 

installatio^ofratoew-impl^ in crcaUn S a snapshot of an image is depicted in accordance 

^uihls^ 10 Wllh a Preferred emboduneot of the present invenUon. Jhej 

^eclkntselected^ W&^<^^B^^Umsat^^^^^ 

ma<ftii«UyB^ ^apsJwtrimapzor^zclientTfor-use^-installing one or 

£romwtoch.mesnapshoLimage.w^^ more-nw^ications^^^^ ^ 

iiisMatialiTof=U"|^^ ^pf^'^BMsjnEgi ^g^^^y 'fa 10 

on=server-400.=In-such-a^casepseiver-400=in^hTdes^an the-client 7 (step 700jjr Th'ereafter, the process waits to receiv e 

e mulation,of-th e-clienuon-which=the-application 3 is°to^be me : sMpshMrimage-data-froD£the client' (step 702)rWhen 

installed: snapshot-rim a ^data^is'receivcdp a- dcter m inalibn-is^ma'de^as^ 

With 'reference to FIG. 5, a diagram of an image is tojwhfifeifie^^ 

depicted in accordance with a preferred embodiment of the M -snapshot^ge^r^pje^^ 

present invention. Image 500 is an example of an image on aodran- entry as-made m the user file-tb Treflect^eTprese nce 

a client, such as image 406 on client 402 in FIG. 4. Image o£the:snapshot--imagc ^ 

500 may be stored as a snapshot image on a server such as ing-therelifter. ^ ^ 

server 400 in FIG. 4. Image 500 is an image used to place Witoreferencejtgajn^Ojs^^ 

a computer, such as client 402, into a selected state. Image ^ .not=comp!eterthe^rocessT-eturns-to-step-700-to-reccivc 

500 in this example includes header information 502, state .snapshotrimage^ata. 

information 504, and paging file information 506. Header Turning next t o FIG. 8 , a_flo,w£hart-of>^rocess3Yor 

information 502 describes the file layout and loading infor- sending-a:sn^pihot^image"to _ a~clicnt i s~~depicted in accor- 

mation for the image on the client, while state information danceiwith a prcf erred embodime nt^f-the present inventio n. 

504 contains the state of the physical memory and hardware 30 This.proccssj i rn3y:rjc:ii sed*by-^ an updated 

devices within the client (i.e. devices used by the operating sna pshotri mage"with-the-new"application'to-the : ch*e*nt?!n 

system, interrupts, and network based real time clock). State returnmgj-snapshot-imagcito;^^ 

information 504 may be obtained using known hibernation employs j^mecb^ism^sucfrasreE ^ 

techniques, such as those described in U.S. PaU No. 5,822, (RI Pb),-wtrichns:typ icahy-nse fr toHoafl an o pe ra u'ng^yslem* 

582. 35 fromr ar server- to -allien t—This"p rocess~as~ well-as - bthe r 

Image 500 will include paging file information 506 only me^aiiisms:^n^b^used:w 

for systems involving virtual memory management. Paging image^to^the^client. 

file information within image 500 may be the paging file The process begms:bvidentifYing-a cl ient w ith ;an updated 

itself. Alternatively, a part of the paging file may be frozen sna pshot -imaEe:(step-800)r^ Tlie;proc£ss:thenjwakes:up;the 

or locked from changes in which the locked portion of the 40 cUent i f-the client-is ;not:active:or.isin:a:suspend: mode: (step 

paging file contains information needed to restore, boot, or 802)~I f-necd cdra-bpotstnm3profiram:is:sent:to:theiclient' 

unhibernate the client. Although the depicted example (stopjH^rffh^seDi^ 

employs a paging file, a paging space may be used in place mechanism^sucfirasrlbaltusedcbyrRtf^ 

of a paging file depending on the type of operating system. sends thc:Updatcd 5napshot-iWgc to_thc;clicnt (step 8QG)~£P 

A paging space or paging file is applicable to systems with 45 det erm ination- is th enjnadc as: to"-whemer-additmn al u pdajedj 

virtual memory managers. snap^otrimages:are:present:to : ^c-senl:back.tO-clicnts (step 

Alternatively, snapshot image 500 may omit state infor- 8q8)^Tj-addi^nal3p^ated7 

mation 504 and contain only paging file information 506, returns3o;Step-80Q;:OtheTwi5c^the^^ 

which is in essence the information located on persistent Turning next to FIG. 9, a flowchart of a process used by 

storage, such as a hard disk drive. 50 a client to receive a snapshot image is depicted in accor- 

With reference now to FIG. 6, a flowchart of a process for dance with a preferred embodiment of the present invention, 

installing an application is depicted in accordance with a The process begins by the client returning a network read 

preferred embodiment of the present invention. The process request, which is sent on to the network (step 900). 

begins by creating a snapshot image of the operating envi- Thereafter, the client receives a bootstrap program and an IP 

ronment on the client (step 600). This step is accomplished 55 address from the network (step 902). The client then finds 

by having the client send a copy of the paging file and the server to which the client is assigned (step 904). The 

possibly state information to the server. This snapshot image assignment of the server may be obtained from information 

is booted or started on a network computer in a service stored locally at the client in a device, such as a flash RAM. 

environment (step 602)_This ; nelwoikz computer js ; selected Thereafter, the client is authorized for access to the server 

to~-ffave=a^onfiguration=that^ 60 (step 906). The snapshot image is then received (step 908) 

f rom_which^the-im age=wascUkenT The new application is with the process terminating thereafter. In the depicted 

installed (step 604), and the application is tested in the new examples in FIGS. 8 and 9, the same server is used to place 

environment (step 606). Next, a determination is made as to the client onto the network as well as to return the snapshot 

whether the client is active (step 608). This step is used to image to the client. Depending on the implementation, one 

determine whether the client that is to receive the updated 65 server or computer may be used to wake up or place the 

snapshot image is turned on so that the snapshot image can client on the network, such as a RIPL server with another 

be sent to the client. server being used to return the snapshot image. 
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It is important to note that while the present invention has 
been described in the context of a fully functioning data 
processing system, those of ordinary skill in the art will 
appreciate that the processes of the present invention arc 
capable of being distributed in the form of a computer s 
readable medium of instructions and a variety of forms and 
that the present invention applies equally regardless of the 
particular type of signal bearing media actually used to carry 
out the distribution. Examples of computer readable media 
include recordable-type media such a floppy disc, a hard 10 
disk drive, a RAM, and CD-ROMs and transmission-type 
media such as digital and analog communications links. 

The description of the present invention has been pre- 
sented for purposes of illustration and description, but is not 
intended to be exhaustive or limited to the invention in the is 
form disclosed. Many modifications and variations will be 
apparent to those of ordinary skill in the art. The embodi- 
ment was chosen and described in order to best explain the 
principles of the invention, the practical application, and to 
enable others of ordinary skill in the art to understand the 20 
invention for various embodiments with various modifica- 
tions as are suited to the particular use contemplated. 

What is claimed is: 

1. A method for installing an application on a client 
computer, the method comprising the computer imple- 25 
mented steps of: 

creating an image of each individual client computer; 

placing the image of one of the selected first client 
computer on a second computer; 

installing the application on the second computer, wherein 30 
the image of the first client computer is updated to 
include the application; and 

sending the updated image back to the first client com- 
puter. 

2. The method of claim 1 further comprising: 
testing the application prior to sending the updated image 

back to the client computer. 

3. The method of claim 1 , wherein the step of sending the 
updated image back to the client computer includes using a 
remote method to rest the computer and load the updated 
image onto the client computers. 

4. The method of claim 1, wherein the another computer 
is a client computer matching the selected client computer. 

5. The method of claim 1, wherein the another computer 
is a server computer running an emulation of the selected 
client computer. 

6. The method of claim 1, wherein the client computer 
includes a disk and wherein the image is an image of the 
disk. 

7. The method of claim 1, wherein the client computer 
includes a disk and volatile memory wherein the image is an 
image of content of the disk and the volatile memory. 

8. A method in a data processing system for installing an 
application, the method comprising the data processing 5S 
system implemented steps of: 

creating images of operating environments for a first 
plurality of client computers; 

placing the images of the first plurality of client comput- 
ers on a second computer; 60 

installing the application on the second computer using 
each of the images of the client computers to form a set 
of updated images that include the application; and 

returning the set of updated images to the first plurality of 
client computers. 65 

9. The method of claim 8, wherein the another computer 
is another client computer. 



35 



50 



10. The method of claim 8 further comprising: 

testing the application after installation prior to returning 
the set of updated images. 

11. The method of claim 8, wherein the step of returning 
the set of updated images includes placing the updated 
images on a server for distribution to the plurality of client 
computers. 

12. A distributed data processing system comprising: 
a network 

a plurality of client computers connected to the network; 
and 

a server computer connected to the network, wherein the 
server computer receives a snapshot image of a client 
computer v/ithin the plurality of client computers, 
allows for installation of a new application using the 
snapshot image, creates an updated snapshot image 
including the new application, and returns the updated 
snapshot image to the client computer, wherein the 
client computer is a first client computer and wherein 
the server loads the snapshot image onto a second client 
computer for installation of the new application. 

13. A data processing system for installing an application 
on a client computer, the data processing system comprising: 

creating means for creating an image of each individual 

client computer; 
placing means for placing the image of one of the selected 

first client computer on a second computer; 
installing means for installing the application on the 

second computer, wherein the image of the first client 

computer is updated to include the application; and 
sending means for sending the updated image back to the 

first client computer. 

14. The data processing system of claim 13 further 
comprising: 

testing means for testing the application prior to sending 
the updated image back to the client computer. 

15. The data processing system of claim 14, wherein the 
step of sending the updated image back to the client com- 
puter includes using a remote method to rest the computer 
and load the updated image onto the client computer. 

16. The data processing system of claim 14, wherein the 
another computer is a client computer matching the selected 
client computer. 

17. The data processing system of claim 14, wherein the 
another computer is a server computer running an emulation 
of the selected client computer. 

18. The data processing system of claim 14, wherein the 
client computer includes a disk and wherein the image is an 
image of the disk. 

19. The data processing system of claim 14, wherein the 
client computer includes a disk and volatile memory 
wherein the image is an image of content of the disk and the 
volatile memory. 

20. A data processing system for installing an application, 
the data processing system comprising: * 

creating means for creating images of operating environ- 
ments for a first plurality of client computers; 

placing means for placing the images of the first plurality 
of client computers on a second computer; 

installing means for installing the application on the 
second computer using each of the images of the client 
computers to form a set of updated images that include 
the application; and 
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returning means for returning the set of updated images to 
the first plurality of client computers. 

21. The data processing system of claim 20, wherein the 
another computer is another client computer. 

22. The data processing system of claim 21 further 5 
comprising: 

testing means for testing the application after installation 
prior to returning the set of updated images. 

23. The data processing system of claim 21, wherein the 
step of returning the set of updated images includes placing 30 
the updated images on a server for distribution to the 
plurality of client computers. 

24. A computer program product in a computer readable 
medium for installing an application on a client computer, 
the computer program product comprising: 15 

first instructions for creating an image of each individual 

client computer; 
second instructions for placing the image of one of the 

selected first client computer on a second computer; 
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third instructions for installing the application on the 
second computer, wherein the image of the first client 
computer is updated to include the application; aod 

fourth instructions for sending the updated image back to 
the first client computer. 

25. A computer program product in a computer readable 
medium for installing an application, the computer program 
product comprising: 

first instructions for creating images of operating envi- 
ronments for a first plurality of client computers; 

second instructions for placing the images of the first 
plurality of client computers on a second computer, 

third instructions for installing the application on the 
second computer using each of the images of the client 
computers to form a set of updated images that include 
the application; and 

fourth instructions for returning the sot of updated images 
to the first plurality of client computers. 
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INVENTOR(S) : Rodriguez et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 



Column 9, 

Line 41, after "client", delete "computers" and insert - computer --. 
Column 10, 

Line 61, after "using", delete "each" and insert ~ each --. 
Column 11, 

Line 5, after "claim", delete "21" and insert -- 20 --. 
Line 9, after "claim", delete "21" and insert - 20 -. 

Column 12, 

Line 14, after "using", delete "each" and insert -- each — . 
Line 17, after "the" delete "sot" and insert -- set --. 
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